Regulation of pituitary gonadotropin-releasing hormone receptors by androgens in the male rabbit.
The regulation of pituitary GnRH receptors was studied in adult male rabbits after castration and androgen replacement with testosterone (T) or 7 alpha-methyl-19-nortestosterone acetate (U-15,614; T analog) supplied by Silastic capsules implanted sc. Castration increased pituitary GnRH receptors significantly, from 99.3 to 329.5 fmol/mg protein within 4 weeks, without a change in the equilibrium association constant. Serum LH concentrations increased from 0.45 to maximum levels of 2.6 ng/ml by day 8 after orchiectomy; these levels persisted throughout the 4 weeks of study. Serum FSH reached maximum levels of 33.6 ng/ml 5 days after castration. T replacement with 250, 500, and 1000 micrograms/kg X day, prevented a postcastration rise in both pituitary GnRH receptor concentrations and gonadotropin secretion, while 100 micrograms/kg X day prevented an increase in GnRH receptors, but did not completely inhibit hypersecretion of gonadotropins. Administration of T analog at doses of 6.25 and 12.5 micrograms/kg X day partially suppressed the castration-induced increase in pituitary GnRH receptor concentrations, while 25, 50, and 100 micrograms/kg X day suppressed GnRH-binding sites to the levels found in intact controls in 15 of 16 rabbits. By contrast, none of the T analog doses was able to prevent completely LH and FSH hypersecretion. The fact that both T and T analog induced dose-dependent stimulation of prostate and seminal vesicle weights indicates that there are tissue-specific differences in the sensitivity to androgens. We conclude that in the male rabbit 1) pituitary GnRH receptors significantly increase after castration; 2) this increase may partially mediate the postcastration hypersecretion of LH and FSH; 3) castration-induced effects can be prevented by androgen replacement. These results are similar to those obtained in rats, where castration increases LHRH receptors, but contrast with results in mice and hamsters, where castration either reduces or does not change receptor levels. This indicates significant species differences in the response of pituitary GnRH receptor concentrations to elimination of the negative feedback effects of androgens.